Searching PAJ Page 1 of 2 

- # ' 

PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 05-156058 
(43)Date of publication of application : 22.06.1993 

C08J 9/00 
B29C 55/12 
C08J 9/28 
// B29K 23:00 
B29K105:04 
B29L 7:00 
C08L 23:04 



(21 Application number : 03-348170 (71 Applicant : TON EN CHEM CORP 

(22)Date of filing : 04.12.1991 (72)lnventor : TAKITA KOTARO 

KONO KOICHI 
TAKASHIMA TATSUYA 



(54) PRODUCTION OF FINE POROUS FILM OF POLYOLEFIN 

(57)Abstract: 

PURPOSE: To obtain a polyolefin fine porous film for ultrafilter membrane, etc., having sharp 
pore diameter distribution by dissolving a polyolefin having a high molecular weight and broad 
molecular weight distribution in a solvent mixture consisting of a good solvent and a poor 
solvent, extruding the solution from die, drawing the extruded material and then removing the 
solvent mixture from the drawn material. 

CONSTITUTION: When a polyolefin fine porous film is produced by preparing a solution 
consisting of 10-50wt.% polyolefin containing ^1wt.% component having >7x105 molecular 
weight, 10-300 weight-average molecular weight/ number-average molecular weight and 50- 
90wt.% solvent and extruding the solution from a die, cooling the extruded material to form a 
still not drawn gel-like composition and drawing the gel-like composition at a temperature 10° 
C lower than the melting point of the polyolefin and then removing the residual solvent, the 
solvent consists of a good solvent to the polyolefin (e.g. paraffin oil) and a poor solvent (e.g. 
caster oil) and the weight ratio of the good solvent to the poor solvent is within the range of 
(50:50) to (99:1) is used to provide the objective polyolefin fine porous film having proper pore 
diameter and sharp poor diameter distribution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the approach of manufacturing the fine porosity film which consists of 
polyolefine containing an ultrahigh-molecular-weight component, especially, this invention has the 
aperture of moderate magnitude and relates to the approach of manufacturing the polyolefine fine 
porosity film with sharp pore size distribution. 
[0002] 

[Description of the Prior Art] The fine porosity film is used for various applications, such as the 
separator for cells, the diaphragm for electrolytic capacitors, various filters, moisture permeation 
waterproofing garments, a reverse osmosis filtration membrane, ultrafiltration membrane, and a micro 
filter. 

[0003] As the manufacture approach of the polyolefine fine porosity film, conventionally for example,' 
the hole which consists of pulverized coal, such as a different-species polymer,, after mixing to 
polyolefine and carrying out micro distribution of the formation agent a hole — by giving distortion of 
extension etc. to the mixed sampling which extracts a formation agent, the phase separation method 
made into porous structure by carrying out microfacies separation of the polyolefine phase with a 
solvent, and the polyolefine Plastic solid in which the different-species solid-state is carrying out micro 
distribution The extending method which carries out interface destruction of between different-species 
solid-states, is made to produce a hole, and is porosity-ized is used. However, by these approaches, since 
the polyolefine whose molecular weight is usually less than 500,000 extent was used, there was a 
limitation in thin-film-izing and high-intensity-izing by extension. 

[0004] Recently, the ultrahigh-molecular-weight polyolefine which can be fabricated on the film of high 
intensity and high elasticity was developed, and manufacture of the fine porosity film of the high 
intensity by this was proposed variously. For example, JP,5 8-5228, A dissolves ultrahigh-molecular- 
weight polyolefine in a non-volatile solvent, fabricates gels, such as fiber or a film, from this solution, 
and after it carries out extract processing of the gel containing this solvent with a volatile solvent, it is 
indicating the approach of carrying out heating extension. However, the gel which has the porous 
organization which swelled in altitude with the non-volatile solvent is extended to a 2-way, and cannot 
perform extension of the high orientation as a way, but it was easy to fracture it by the expansion of 
network structure, and the film obtained had small reinforcement and had the fault that the pore size 
distribution formed became large. Although network structure did contraction eburnation of the gel dried 
on the other hand after the volatile solvent extracted the non- volatile solvent, it was easy to generate 
camber in a film original fabric by uneven evaporation of a volatile solvent, and it had the fault that 
extension of a high scale factor could not be performed, by contraction eburnation. 
[0005] On the other hand, weight average molecular weight is 5x105. After fabricating a gel sheet from 
the solution which carried out the heating dissolution of the above ultrahigh-molecular-weight 
polyolefine in the solvent, preparing the amount of solvents in said gel sheet by deliquoring processing 
and carrying out heating extension subsequently, the method of manufacturing the fine porosity film of 
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ultrahigh-molecular-weight polyolefine (polyethylene) is variously proposed by removing a residual 
solvent (JP,60-242035,A, JP,61-495132,A, JP,61-195133,A, JP,63-39602,A, JP,63-273651,A). 
However, the manufacture approach of the above-mentioned ultrahigh-molecular-weight polyolefine 
(polyethylene) fine porosity film In order that all may carry out biaxial extension of the ultrahigh- 
molecular-weight polyolefine, the solution which needed to prepare the dilute solution of polyolefine 
and was obtained for this reason A swell and the neck in are large at the dice outlet which carries out 
sheet forming, and sheet forming is difficult. Further in a sheet Since the solvent was contained 
superfluously, even if extended as it is, since the target fine porosity film was not obtained, it had a 
problem in productivity -- there is the need of carrying out deliquoring processing and preparing the 
amount of solvents in a sheet. 

[0006] As an approach of solving such a problem, ultrahigh-molecular-weight polyolefine was 
contained and the manufacture approach of the polyolefine fine porosity film using the constituent 
which has the value of (weight average molecular weight/number average molecular weight) within the 
limits of specification was proposed (Japanese Patent Application No. No. 201785 [ one to ]). . Ductility 
is good and this approach enables it to manufacture the polyolefine fine porosity film from the 
polyolefine constituent which can be considered as a high concentration solution. 
[0007] however, the place which investigated the aperture of the polyolefine fine porosity film — the 
above - the polyolefine fine porosity film by which approach — 0.001-0.2 although it is possible to 
consider as the diameter of an average through tube of the range of mum ~ especially - outer diameter 
0.1-0.5 When separating the component of the magnitude about mum, sufficient filtration efficiency 
cannot necessarily be demonstrated. Then, outer diameters 0.1-0.5 In order to separate the component of 
the magnitude about mum efficiently and promptly, an aperture is 0.05-0.2. It is within the limits of 
mum, and fine porosity film with the to some extent sharp pore size distribution came to be desired. 
[0008] Therefore, the purpose of this invention has the aperture of moderate magnitude, and is offering 
the approach of manufacturing the polyolefine fine porosity film with sharp pore size distribution. 
[0009] 

[Means for Solving the Problem] An example is taken by the above-mentioned purpose. Wholeheartedly 
as a result of research this invention persons When an ultrahigh-molecular-weight component is 
contained, and molecular weight distribution dissolve large (weight average molecular weight/number 
average molecular weight is large) polyolefine in the mixed solvent of the good solvent and poor solvent 
which can start phase separation under heating and quench the solution After carrying out phase 
separation, it was made to crystallize and the gel sheet was fabricated, and the fine porosity film 
obtained by extending at specific temperature on the obtained gel sheet at at least 1 shaft orientations has 
the aperture of moderate magnitude, and hit on an idea of pore size distribution being sharp to a header 
and this invention. 

[0010] Namely, the manufacture approach of the polyolefine fine porosity film of this invention 
Molecular weight 7x105 The above component is contained 1% of the weight or more. (Weight average 
molecular weight/number average molecular weight) 10 - 50 % of the weight of polyolefines of 10-300, 
Prepare the solution which consists of 50 - 90 % of the weight of solvents, and said solution is extruded 
from a die. In the manufacture approach of the polyolefine fine porosity film of forming a non-extended 
gel constituent, extending said gel constituent at temperature with a melting point [ of said polyolefine ] 
of +10 degrees C or less, and removing a residual solvent after an appropriate time by cooling Said 
solvent consists of a good solvent to said polyolefine, and a poor solvent, and it is characterized by the 
weight ratios of a good solvent and a poor solvent being 50:50-99:1. 

[001 1] This invention is explained to a detail below. Setting to the approach of this invention, the 
polyolefine fine porosity film is molecular weight 7x105. The above component is contained 1% of the 
weight or more, and molecular weight distribution (weight average molecular weight/number average 
molecular weight) consist of polyolefine of 10-300. 

[0012] the weight average molecular weight/number average molecular weight of the above-mentioned 
polyolefine - 10-300 — it is 12-250 preferably. Since average chain length has large weight average 
molecular weight/number average molecular weight and the tangle consistency of the chain comrade at 
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the time of the dissolution becomes high less than by ten, preparation of a high concentration solution is 
difficult. Moreover, 300 If it exceeds, at the time of extension, fracture of a low molecular weight 
constituent will take place, and the reinforcement of the whole film will fall. 
[0013] In addition, weight average molecular weight/number average molecular weight is used as a 
scale of molecular weight distribution, and the width of face of molecular weight distribution is 
expanded, so that the ratio of this molecular weight becomes large. That is, it is shown that the 
difference of weight average molecular weight is so small that the difference of the weight average 
molecular weight of the polyolefine blended, so that the ratio of the molecular weight of a constituent is 
large in the case of the constituent which consists of polyolefine with which weight average molecular 
weight differs is small greatly. Moreover, in the case of independent polyolefine, the ratio of molecular 
weight shows the breadth of the distribution, and it is shown that distribution has spread, so that the 
value is large. 

[0014] It sets to this invention and they are the weight average molecular weight/number average 
molecular weight of polyolefine 10-300 It has set up more greatly than weight average molecular 
weight/number average molecular weight of ultrahigh-molecular- weight polyolefine own [ usual ] 
(about [ Usually ] 6). Consequently, since molecular weight distribution show breadth to a low- 
molecular-weight side, preparation of a high-concentration polyolefine solution of them is attained. 
[0015] Moreover, it is molecular weight 7x105 in the above-mentioned polyolefine. A tangle of the 
chain of the ultrahigh-molecular- weight polyolefine which the above component contributes to ductile 
improvement at less than 1 % of the weight is hardly formed, and cannot obtain the fine porosity film of 
high intensity. Since achievement of high-concentration-izing of a polyolefine solution made into the 
purpose will become difficult on the other hand if it exceeds 90 % of the weight, although especially the 
upper limit of the content of an ultrahigh-molecular-weight component is not restrictive, it is not 
desirable. 

[0016] As long as this polyolefine has the above-mentioned molecular weight and molecular weight 
distribution, whichever of the constituent which consists of independent polyolefine (what is not 
mixture), and two or more sorts of polyolefines is sufficient as it. 

[0017] The case 7x105 of independent polyolefine, for example, molecular weight, The above ultrahigh- 
molecular-weight component is contained 1% of the weight or more, and it can manufacture by carrying 
out a multistage polymerization so that molecular weight distribution (weight average molecular 
weight/number average molecular weight) may be set to 10-300. As a multistage polymerization, it is . 
desirable to manufacture the amount part of macromolecules and a low-molecular-weight part by the 
two-step polymerization. 

[0018] Moreover, in the case of a polyolefine constituent (mixture), weight average molecular weight is 
7x105. Weight average molecular weight is [ the above ultrahigh-molecular-weight polyolefine and ] 
7x105. It can obtain by carrying out optimum dose mixing of the polyolefine of the following so that 
weight average molecular weight/number average molecular weight may serve as the above-mentioned 
range. 

[0019] In the case of a constituent, for ultrahigh-molecular-weight polyolefine, weight average 
molecular weight is 7x105. It is 1x106 to 15x106 preferably above. It is a thing. Weight average 
molecular weight is 7x105. In the following, the maximum draw magnification is low and the target fine 
porosity film is not obtained. On the other hand, especially an upper limit is 15x106, although it is not 
restrictive. What is exceeded is inferior to a moldability in formation of a gel moldings. 
[0020] As such ultrahigh-molecular-weight polyolefine, they are ethylene, a propylene, 1-butene, and 
the 4-methyl -1. - A homopolymer, a two-step polymer or copolymers, these blend objects, etc. of the 
crystallinity which carried out the polymerization of a pentene, the 1-hexene, etc. are mentioned. Ultra- 
high molecular weight polyethylene, especially the ultra high molecular weight polyethylene of high 
density are [ among these ] desirable. 

[0021] Moreover, the content in the polyolefine constituent of the above-mentioned ultrahigh-molecular- 
weight polyolefine is the whole polyolefine constituent 100 It considers as weight % and is 1 % of the 
weight or more. A tangle of the chain of the ultrahigh-molecular-weight polyolefine which the content 
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of ultrahigh-molecular- weight polyolefine contributes to ductile improvement at less than 1 % of the 
weight is hardly formed, and cannot obtain the fine porosity film of high intensity. Since achievement of 
high-concentration-izing of a polyolefine solution made into the purpose will become difficult on the 
other hand if it exceeds 90 % of the weight, although especially an upper limit is not restrictive, it is not 
desirable. 

[0022] Moreover, for polyolefines other than the ultrahigh-molecular-weight polyolefine in a 
polyolefine constituent, weight average molecular weight is 7x105. Although it is the thing of the 
following, as a minimum of molecular weight, it is 1x104. The above thing is desirable. Weight average 
molecular weight is 1x104. If the polyolefine of the following is used, since fracture will tend to take 
place at the time of extension and the target fine porosity film will not be obtained, it is not desirable. 
Especially weight average molecular weight is 1x105. It is 7x105 above. It is desirable to blend the 
polyolefine of the following with ultrahigh-molecular-weight polyolefine. 
[0023] As such polyolefine, they are ethylene, a propylene, 1-butene, and the 4-methyl -1. - A 
homopolymer, a two-step polymer or copolymers, these blend objects, etc. of the crystallinity which 
carried out the polymerization of a pentene, the 1-hexene, etc. are mentioned. The high density 
polyethylene which is the polymer which makes especially ethylene a subject is desirable. 
[0024] In addition, to polyolefine which was mentioned above, various additives, such as an anti- 
oxidant, an ultraviolet ray absorbent, lubricant, an anti blocking agent, a pigment, a color, and an 
inorganic bulking agent, can be added in the range which does not spoil the purpose of this invention if 
needed. 

[0025] Next, the manufacture approach of the polyolefine fine porosity film of this invention using 
polyolefine which was mentioned above is explained. 

[0026] In this invention, the high concentration solution of the polyolefine used as a raw material 
prepares above-mentioned polyolefine by carrying out the heating dissolution to the mixed solvent of 
the good solvent to polyolefine, and a poor solvent. 

[0027] Setting to this invention, the good solvent of polyolefine is the decomposition temperature (about 
140 - 250 **) of polyolefine. It is the thing of a solvent which can prepare polyolefine as a uniform 
solution by carrying out heating churning at the following temperature. Although the mineral oil fraction 
corresponding to these in the hydrocarbon of aliphatic series, such as a nonane decane, an undecane, a 
dodecane, and a paraffin oil, or a ring type or the boiling point etc. is mentioned as such a good solvent, 
in order to obtain a gel moldings with a stable solvent content, the solvent of a non-volatile like a 
paraffin oil is desirable. 

[0028] Moreover, it sets to this invention and a poor solvent is the decomposition temperature (about 
140-250 degrees C) of polyolefine. It is below the decomposition temperature of the following 
temperature and a solvent, and is the solvent which cannot perform preparation of the uniform solution 
of polyolefine in any. As such a poor solvent, although castor oil, glycerol diacetate, triacetin, a 
polyethylene glycol, linseed oil, etc. are mentioned, these poor solvents become possible [ dissolving 
polyolefine in homogeneity at the temperature below 250 ** ] by mixing with the good solvent 
mentioned above. Therefore, as the above-mentioned poor solvent, what can dissolve polyolefine in the 
temperature requirement of 140 - 250 ** is suitably chosen according to the class of polyolefine to be 
used, the class of good solvent, mixing percentage with a good solvent, etc. 

[0029] The weight ratios of a good solvent and a poor solvent which were mentioned above are 50:50- 
99:1, and it is desirable that it is especially 70:30-95:5. If a poor solvent exceeds 50 % of the weight, it 
will become difficult to make homogeneity mix with a good solvent below by 250 **, and expansion of 
the aperture by the addition and equalization of pore size distribution will not be attained at less than 1 
% of the weight. 

[0030] The heating dissolution is performed agitating at the temperature which polyolefine dissolves 
completely in a mixed solvent, as mentioned above. What is necessary is just to set up the temperature 
suitably in the range of 140 - 250 ** according to the class and rate of the polyolefine to be used, a good 
solvent, and a poor solvent. Moreover, while the rate of the poor solvent in a mixed solvent increases the 
concentration of a polyolefine solution, although the concentration which can be dissolved shows the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/12/06 



JP,05-156058,A [DETAILED DESCRIPTION] 



Page 5 of 11 



inclination which decreases, generally it is 10 - 40 % of the weight preferably ten to 50% of the weight. 
At less than 10 % of the weight, in case the amount of solvents to be used fabricates about [ not being 
mostly economical ] and in the shape of a sheet, it becomes a swell and the neck in are large and 
difficult to fabricate concentration a sheet at a dice outlet. On the other hand, if concentration exceeds 50 
% of the weight, preparation of a uniform solution will become difficult. In addition, it is desirable to 
add an antioxidant, in order to prevent oxidation of polyolefine in the heating dissolution. 
[0031] Next, the heating solution of this polyolefine is extruded and fabricated from a dice, a dice ~ 
usually — a rectangular mouthpiece — although the sheet dice which carried out the configuration is 
used, a double cylinder-like inflation dice etc. can be used. The dice gap at the time of using a sheet dice 
is usually 0.1 -5mm, and extrusion-molding temperature is suitably set up within the limits of 140 - 250 
** according to the class and rate of a good solvent and a poor solvent. While the rate of the poor 
solvent in a mixed solvent increases especially, as for extrusion-molding temperature, it is desirable to 
make it go up. Under the present circumstances, an extrusion rate is usually a part for part [ for 20- 
30cm/], and 2-3m/. 

[0032] Thus, the solution extruded from the dice is fabricated by the gel object by cooling. As for 
cooling, it is desirable to carry out the above rate by 50-degree-C/below to setting temperature at least. If 
a cooling rate is generally quick, the higher order structure of the gel obtained will become coarse, and 
the false cell unit which forms it will also become big, but if a cooling rate is slow, it will become a 
dense cell unit. Before crystallizing, a good solvent and a poor solvent carry out phase separation of this, 
and it is considered to be for producing the thick layer of the concentration of polyolefine, and a thin 
layer. Therefore, although the aperture of the fine porosity film obtained by adjusting a cooling rate can 
be changed, by 50-degree-C/, by the following, degree of crystallinity rises and a cooling rate cannot 
serve as a gel object suitable for extension easily. As the cooling approach, cold blast, cooling water, the 
method of making other cooling media contact directly, the method of making the roll cooled with the 
refrigerant contact, etc. can be used, in addition, the solution extruded from the dice — before cooling or 
under cooling ~ 1-10 — you may take over by the taking over ratio of 1-5 preferably. It comes [ if a 
taking over ratio becomes ten or more, the neck in will become large, and / lifting-] to be easy of 
fracture at the time of extension and is not desirable. 

[0033] Next, it extends to this gel object. Extension heats a gel moldings and the combination of the 
usual tenter method, the rolling method, a tubular film process, the rolling-out methods, or these 
approaches performs it for a predetermined scale factor. Biaxial extension is desirable although 1 shaft 
extension or biaxial extension is sufficient as extension. Moreover, in biaxial extension, any of in-every- 
direction coincidence extension or serially extension are sufficient, but especially coincidence biaxial 
extension is desirable. 

[0034] Extension temperature is the range under of crystal distribution temperature to a crystalline 
melting point preferably the melting point of +10 degrees C or less of polyolefine. For example, in the 
case of an ultra-high-molecular-weight-polyethylene content polyethylene constituent, it is 90-140 **, 
and it is the range of 100 - 130 ** more preferably. When extension temperature exceeds the melting 
point of +10 degrees C, orientation of the chain by extension is not made by melting of resin. Moreover, 
under the crystal distribution temperature of softening of resin is [ extension temperature ] inadequate, 
and it tends to carry out the amniorrhexis in extension, and extension of a high scale factor cannot be 
performed. 

[0035] Moreover, draw magnification is 15-400 preferably more than twice [ at least ] in 1 shaft 
orientations at three to 30 times, and a 10 or more-time field scale factor, although it changes with 
thickness of an original fabric. It is twice. Less than 10 times of extension are [ a field scale factor ] 
insufficient, and high elasticity and the fine porosity film of high intensity are not obtained. On the other 
hand, a field scale factor is 400. If twice is exceeded, constraint will arise in respect of extension 
equipment, extension actuation, etc. 

[0036] The obtained extension moldings removes the solvent which washes and remains with a solvent. 
As a washing solvent, the thing of the easy- volatility of ether, such as hydrocarbons fluoride, such as 3 
chlorinated-hydrocarbons [, such as hydrocarbons, such as a pentane, a hexane, and a heptane, a 
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n methylene chloride, and a carbon tetrachloride, ], ethane, etc. fluoride, diethylether, and dioxane, etc. 
can be used, these solvents are suitably chosen according to the solvent used for the dissolution of 
polyolefine, and are independent — or it mixes and uses. The washing approach can be performed by the 
approach which is immersed in a solvent and extracted, the approach of carrying out the shower of the 
solvent, or the approach by these combination. 

[0037] The above washing is performed until the residual solvent in an extension moldings becomes less 
than 1% of the weight. Although a washing solvent is dried after that, the desiccation approach of a 
washing solvent can be performed by the approach of being immersed in the heating medium contacted 
to stoving, the blow drying by hot blast, and a heating roller. As for the dry extension moldings, it is 
desirable to carry out heat setting in the temperature requirement of crystal distribution temperature - the 
melting point. 

[0038] As for the obtained polyolefine fine porosity film, it is desirable to carry out heat setting in the 
temperature requirement of crystal distribution temperature - the melting point. Furthermore, 
hydrophilization processing can be carried out by a plasma exposure, surfactant sinking in, a surface 
graft, etc. if needed. 

[0039] the polyolefine fine porosity film manufactured as mentioned above — a void content — 35 - 95% 
— it is - the diameter of an average through tube - 0.05-0.2 mum — it is — and breaking strength -- 200 
kg/cm2 the above — desirable ~ 500 - 5,000 g/cm2 it is . Furthermore, it is pore size distribution, (the 
maximum aperture / diameter of an average through tube) A value is 1.5. It is as sharp as the following 
and precise filtration can be performed efficiently. In addition, in pore size distribution, the maximum 
aperture is the value computed using the theory of Florey based on the value in case the rejection of a 
pullulan solution is 90%. Moreover, although the thickness of the polyolefine fine porosity film of this 
invention can be suitably chosen according to an application, generally it is 0.1-50 micrometers, and is 
2-40 micrometers preferably. 
[0040] 

[Function] In this invention, contain an ultrahigh-molecular-weight component and polyolefine with 
large (weight average molecular weight/number average molecular weight is large) molecular weight 
distribution is dissolved in the mixed solvent of the good solvent and poor solvent which can start phase 
separation under heating. Since the fine porosity film is manufactured by making it crystallize, 
fabricating a gel sheet and extending at specific temperature on the obtained gel sheet at at least 1 shaft 
orientations after carrying out phase separation by quenching the solution The fine porosity film 
obtained has the aperture of moderate magnitude, and its pore size distribution is sharp. 
[0041] Although much fibrils are produced and fine porosity is formed as a result when lamellae carries 
out the laminating of the gel sheet, it has structure like a cell wall and between the lamellae cleaves by 
extension, although it is not necessarily clear about the reason such effectiveness is acquired While 
using what contains an ultrahigh-molecular-weight component more than predetermined as polyolefine, 
and has molecular weight distribution within the limits of predetermined in the approach of this 
invention By using as the mixed solvent of a good solvent and a poor solvent the solvent which 
dissolves it, at the quenching process in front of gel sheet forming, both solvents carry out phase 
separation and, thereby, the dense phase of polyolefine concentration and a thin layer arise. 
Consequently, condition with which much tangle of a chain will be held in the thick part of the 
polyolefine in a gel sheet, and the chain became entangled in the bigger unit than before (considered 
fiber thick in false) Since it fibrillates by extension and fine porosity is formed, it has moderate 
magnitude and it is thought that pore size distribution becomes sharp. 
[0042] 

[Example] The example of this invention is shown below. In addition, the test method in an example is 
as follows. 

(1) molecular weight and molecular- weight-distribution: - Waters GPC equipment - using ~ a column 
~ the TOSOH CORP. make ~ GMH-6 and a solvent - O-dichlorobenzene - using it - temperature 135 
** and flow rate 1.0 ml/a part - gel permeation chromatography (GPC) ~ law - measurement. 

(2) Thickness of a film : measure a cross section with a scanning electron microscope. 
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(3) Air permeability : JIS P8 1 1 7 Conformity. 

(4) Average aperture : use a flat film module and it is 0.05% of the weight of a pullulan (Showa Denko 
K.K. make) under the differential pressure of 380 mmHg. A water solution is circulated, and it asks for 
the concentration of the pullulan contained in filtrate from differential refractometry, and is the 
following formula (1). The molecular weight of the pullulan from which rejection becomes 50% is 
calculated, and it is the value to the following Flory. Formula (2) (3) The aperture was computed. 
Rejection ={l-(pullulan concentration in pullulan concentration / undiluted solution in filtrate)} xlOO of 
a pullulan ... The chain macromolecule in (1) solution condition is the diameter d at the shape of a 
spherical yarn ball. It is [d/2] 2 = <gamma 2> in approximation to the square mean distance <gamma 2> 
of the both ends of a chain... It is thought that it has the relation of (2). Flory about the breadth of the 
viscosity in a polymer solution, and a chain According to the theory, it is [eta] M=2.1 xl021<gamma 2> 
3/2 regardless of the class of macromolecule... Since (3) is materialized, it is a formula (2). And (3) The 
measured value of intrinsic viscosity [eta], and diameter d of the molecular weight M from which 
rejection becomes 50% to a chain macromolecule It is computable. This d was made into the average 
aperture of the polyethylene fine porosity film. 

(5) Pore size distribution : above (4) By the same approach, rejection computed the aperture similarly 
from the value of the molecular weight of a pullulan used as 90%, and it considered as the maximum 
aperture, and computed with the value of a maximum aperture / average aperture using the value of this 
maximum aperture. 

(6) Void content : measure by the mercury porosimeter. 

(7) Breaking strength : it is ASTM D882 to a strip specimen with a width of face of 10mm. It bases and 
measures. 

[0043] Example 1 weight average molecular weight (Mw) is 2.5x106. The ultra-high-molecular-weight- 
polyethylene 2 weight section and the polyethylene 13 weight section of weight-average-molecular- 
weight (Mw)3.7 x 105 are mixed, the raw material resin of Mw/Mn=13 is created, and it is a liquid 
paraffin about this. (64cst / 40 degrees C) 76.5 The weight section and castor oil 8.5 It dissolved in the 
mixed solvent which consists of the weight section, and the solution of a polyethylene constituent was 
prepared. Next, to the solution 100 weight section of this polyethylene constituent, it is 2 and 6-G t- 
butyl. - p - The cresol ("BHT", Sumitomo Chemical Co., Ltd. make) 0.125 weight section and tetrakis 
[methylene-3-(3, 5-G t - butyl -4 - hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010", Ciba- 
Geigy make) 0.25 The weight section was mixed as an antioxidant. The autoclave with an agitator was 
filled up with this mixed liquor, it agitated for 90 minutes by 210 **, and the uniform solution was 
obtained. 

[0044] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 210 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0045] The obtained sheet was performed to the biaxial-stretching machine, and coincidence biaxial 
stretching was performed 5x5 times by part for set, temperature 115 **, and film production rate 2.5 m/. 
After carrying out extract removal of the liquid paraffin which washes the obtained extension film with a 
methylene chloride, and remains, it dried and the polyethylene fine porosity film with a thickness of 25 
micrometers was obtained. The manufacture conditions of this polyethylene fine porosity film are shown 
in the 1st table. Measurement of the thickness of this polyethylene fine porosity film, air permeability, a 
void content, breaking strength, an average aperture, and pore size distribution was performed. A result 
is shown in the 2nd table. 

[0046] It sets in the example 2 example 1, and is polyethylene (28.8 weight average molecular weight 
8.2x105, and weight average molecular weight/number average molecular weight = molecular weight 
7x105 the above component comparatively 40 % of the weight) of a two-step polymerization as raw 
material resin. The polyethylene fine porosity film was similarly manufactured except having used 15 
weight sections. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st 
table. Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability,' a 
void content, breaking strength, an average aperture, and pore size distribution was performed. A result 
is shown in the 2nd table. 
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[0047] Example 3 weight average molecular weight (Mw) is 2.5x106. The ultra-high-molecular- weight- 
polyethylene 2 weight section and the polyethylene 13 weight section of weight-average-molecular- 
weight (Mw)3.7 x 105 are mixed, the raw material resin of Mw/Mn=13 is created, and it is a liquid 
paraffin 80.75 about this. It dissolved in the mixed solvent which consists of the weight section and the 
castor oil 4.25 weight section, and the solution of a polyethylene constituent was prepared. Next, 
solution 100 of this polyethylene constituent To the weight section, it is 2 and 6-G t. - Butyl - p - Cresol 
("BHT", Sumitomo Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis [methylene-3-(3, 
5-G t - butyl -4 - hydroxyl phenylj-propionate] methane 0.25 ("IRUGA NOx 1010", Ciba-Geigy make) 
The weight section was mixed as an antioxidant. The autoclave with an agitator was filled up with this 
mixed liquor, it agitated for 90 minutes by 200 **, and the uniform solution was obtained. 
[0048] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 200 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0049] The polyethylene fine porosity film was manufactured like the example 1 from the obtained 
sheet. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st table. 
Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a void 
content, breaking strength, an average aperture, and pore size distribution was performed. A result is 
shown in the 2nd table. 

[0050] Example 4 weight average molecular weight (Mw) is 2.5x106. The ultra-high-molecular-weight- 
polyethylene 2 weight section and the polyethylene 13 weight section of weight-average-molecular- 
weight (Mw)3.7 xl05 are mixed, the raw material resin of Mw/Mn=13 is created, and they are the liquid 
paraffin 76.5 weight section and a polyethylene glycol 8.5 about a mixed solvent in this. It dissolved in 
the mixed solvent which consists of the weight section, and the solution of a polyethylene constituent 
was prepared. Next, solution 100 of this polyethylene constituent To the weight section, it is 2 and 6-G t. 
- Butyl - p - Cresol ("BHT", Sumitomo Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis 
[methylene-3-(3, 5-G t - butyl -4 - hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010", Ciba- 
Geigy make) 0.25 The weight section was mixed as an antioxidant. The autoclave with an agitator was 
filled up with this mixed liquor, it agitated for 90 minutes by 220 **, and the uniform solution was 
obtained. 

[0051] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 220 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0052] The polyethylene fine porosity film was manufactured like the example 1 from the obtained 
sheet. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st table. 
Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a void 
content, breaking strength, an average aperture, and pore size distribution was performed. A result is 
shown in the 2nd table. 

[0053] Example 5 weight average molecular weight (Mw) is 2.5x106. The ultra-high-molecular-weight- 
polyethylene 1 weight section and the polyethylene 19 weight section of weight-average-molecular- 
weight (Mw)3.7 x 105 are mixed, the raw material resin of Mw/Mn=23 is created, and it is a liquid 
paraffin about this. (64cst / 40 degrees C) It dissolved in the mixed solvent which consists of the 72 
weight sections and the castor oil 8 weight section, and the solution of a polyethylene constituent was 
prepared. Polyethylene fine porosity was manufactured like the example 1 using the solution of this 
polyethylene constituent. The manufacture conditions of this polyethylene fine porosity film are shown 
in the 1st table. Moreover, measurement of the thickness of the polyethylene fine porosity film, air 
permeability, a void content, breaking strength, an average aperture, and pore size distribution was 
performed. A result is shown in the 2nd table. 

[0054] Example 6 weight average molecular weight (Mw) is 2.5x106. The ultra-high-molecular-weight- 
polyethylene 2 weight section and the polyethylene 13 weight section of weight-average-molecular- 
weight (Mw)3.7 xl05 were mixed, the raw material resin of Mw/Mn=13 was created, the mixed solvent 
which consists this of the liquid paraffin 68 weight section and the castor oil 17 weight section was 
mixed, and the solution of a polyethylene constituent was prepared. Next, solution 100 of this 
polyethylene constituent To the weight section, it is 2 and 6-G t. - Butyl - p - Cresol ("BHT 11 , Sumitomo 
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Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis [methylene-3-(3, 5-G t - butyl -4 - 
hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010 M , Ciba-Geigy make) 0.25 The weight 
section was mixed as an antioxidant. The autoclave with an agitator was filled up with this mixed liquor, 
it agitated for 90 minutes by 215 **, and the uniform solution was obtained. 

[0055] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 21 5 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0056] The polyethylene fine porosity film was manufactured like the example 1 from the obtained 
sheet. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st table. 
Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a void 
content, breaking strength, an average aperture, and pore size distribution was performed. A result is 
shown in the 2nd table. 

[0057] It sets in the example 7 example 1, and is polyethylene (71 weight average molecular weight 
7.5x105, and weight average molecular weight/number average molecular weight = molecular weight 
7x105 the above component comparatively 25 % of the weight) of a two-step polymerization as raw 
material resin. The polyethylene fine porosity film was similarly manufactured except having used 15 
weight sections. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st 
table. Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a 
void content, breaking strength, an average aperture, and pore size distribution was performed. A result 
is shown in the 2nd table. 

[0058] Example 8 weight average molecular weight (Mw) is 2.0x106. The ultra-high-molecular-weight- 
polyethylene 1 weight section and the polyethylene 19 weight section of weight-average-molecular- 
weight (Mw)3.7 xl05 are mixed, and it is Mw/Mn=190. Raw material resin is created and it is a liquid 
paraffin about this. (64cst / 40 degrees C) It dissolved in the mixed solvent which consists of the 72 
weight sections and the castor oil 8 weight section, and the solution of a polyethylene constituent was 
prepared. Next, solution 100 of this polyethylene constituent To the weight section, it is 2 and 6-G t. - 
Butyl - p - Cresol ("BHT", Sumitomo Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis 
[methylene-3-(3, 5-G t - butyl -4 - hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010", Ciba- 
Geigy make) 0.25 The weight section was mixed as an antioxidant. The autoclave with an agitator was 
filled up with this mixed liquor, it agitated for 90 minutes at 200 degrees C, and the uniform solution 
was obtained. 

[0059] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 200 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0060] The polyethylene fine porosity film was manufactured like the example 1 from the obtained 
sheet. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st table. 
Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a void 
content, breaking strength, an average aperture, and pore size distribution was performed. A result is 
shown in the 2nd table. 

[0061] Polyethylene 15 of a 92 steps of examples polymerization (95 weight average molecular weight 
7.2x105, and weight average molecular weight/number average molecular weight = molecular weight 
7x105 the above component comparatively 20 % of the weight) About the weight section, it is a liquid 
paraffin. (64cst / 40 degrees C) The 76.5 weight sections and castor oil 8.5 It dissolved in the mixed 
solvent which consists of the weight section, and the solution of a polyethylene constituent was 
prepared. Next, solution 100 of this polyethylene constituent To the weight section, it is 2 and 6-G t. - 
Butyl - p - Cresol ("BHT", Sumitomo Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis 
[methylene-3-(3, 5-G t - butyl-4-hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010", Ciba- 
Geigy make) The 0.25 weight sections were mixed as an antioxidant. The autoclave with an agitator w.as 
filled up with this mixed liquor, it agitated for 90 minutes by 200 **, and the uniform solution was 
obtained. 

[0062] The gel sheet was fabricated while the cooling roller which extruded this solution from the T die 
of 200 ** with the extruder with a diameter of 45mm, and cooled it at 5 degrees C took over. 
[0063] The polyethylene fine porosity film was manufactured like the example 1 from the obtained 
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sheet. The manufacture conditions of this polyethylene fine porosity film are shown in the 1st table. 
Moreover, measurement of the thickness of the polyethylene fine porosity film, air permeability, a void 
content, breaking strength, an average aperture, and pore size distribution was performed. A result is 
shown in the 2nd table. 

[0064] Except having carried out 85 weight sections use of the liquid paraffin independently, without 
considering as a mixed solvent in example of comparison 1 example 3, the polyethylene fine porosity 
film was manufactured similarly. The manufacture conditions of this polyethylene fine porosity film are 
shown in the 1st table. Moreover, measurement of the thickness of the polyethylene fine porosity film, 
air permeability, a void content, breaking strength, an average aperture, and pore size distribution was ' 
performed. A result is shown in the 2nd table. 

[0065] The example duplex weight average molecular weight of a comparison (Mw) is 2.5x106. The 
raw material resin of Mw/Mn=13 which mixed the ultra-high-molecular-weight-polyethylene 2 weight 
section and the polyethylene 13 weight section of weight-average-molecular- weight (Mw)3.7 x 105 is 
created, and it is a liquid paraffin 38.25 about this. The weight section and castor oil 46.75 It dissolved 
in the mixed solvent which consists of the weight section, and the solution of a polyethylene constituent 
was prepared. Next, solution 100 of this polyethylene constituent To the weight section, it is 2 and 6-G t. 
- Butyl-p-cresol ("BHT", Sumitomo Chemical Co., Ltd. make) The 0.125 weight sections and tetrakis * 
[methylene-3-(3, 5-G t - butyl -4 - hydroxyl phenyl)-propionate] methane ("IRUGA NOx 1010", Ciba- 
Geigy make) 0.25 The weight section was mixed as an antioxidant. Although the autoclave with an 
agitator was filled up with this mixed liquor and agitated for 90 minutes by 240 **, a uniform solution 
could not be obtained and-izing was not able to be carried out [ a gel sheet ]. 
[0066] 

** 1 Table class of poor solvent A good solvent/poor solvent Melting temperature Example of extrusion 
temperature No. (weight ratio) (degree C) (degree C) Example 1 Castor oil 90/10 210 210 Example 2 
Castor oil 90/10 210 210 Example 3 Castor oil 95/5 200 200 Example 4 Polyethylene 90/10 220 220 A 
glycol Example 5 Castor oil 90/10 210 210 Example 6 Castor oil 80/20 215 215 Example 7 Castor oil 
90/10 210210 Example 8 Castor oil 90/10 200 200 Example 9 Castor oil 90/10 200 200 Example 1 of a 
comparison - 100/0 200 200 Example 2 of a comparison Castor oil 45/55 240 * Notes *: It was not able 
to consider as a uniform solution. 
[0067] 

** 2 Table Thickness Air permeability **** breaking strength Void content Average aperture Pore size 
distribution (kg/cm2) Example No. (micrometer) (a second / 100 cc) MD TD (%) (micrometer) Example 
1 25 72 700 600 80 0.08 1.2 examples 2 25 90 750 700 78 0.071.2 examples 3 25 125 800 750 65 0.05 
1.3 examples 4 2570 680 600 80 0.10 1.4 examples 5 25 70 720 680 750.08 1.3 examples 6 25 95690 
650 78 0.07 1.2 examples 7 25 70 520 470 80 0.08 1.3 examples 8 25 65 440 420 75 0.08 1.4 examples 
9 25 65 470 45075 0.08 Example 1 of 1.4 comparisons 25 680 850 80060 0.03 1.2 [0068] The 
polyethylene fine porosity film by the approach of this invention was within the limits whose average 
aperture is 0.05-0.20 micrometers, and its pore size distribution was small so that clearly from the 2nd 
table, on the other hand, the average aperture of the polyethylene fine porosity film of the example 1 of a 
comparison is 0.05-0.20 micrometers -- it was out of range. 
[0069] 

[Effect of the Invention] As explained in full detail above, an ultrahigh-molecular-weight component is 
contained in this invention. When molecular weight distribution dissolve large (weight average 
molecular weight/number average molecular weight is large) polyolefine in the mixed solvent of the 
good solvent and poor solvent which can start phase separation under heating and quench the solution 
Since the fine porosity film is manufactured by making it crystallize, fabricating a gel sheet and 
extending at specific temperature on the obtained gel sheet at at least 1 shaft orientations after carrying 
out phase separation, the fine porosity film obtained has the aperture of moderate magnitude, and its 
pore size distribution is sharp. 

[0070] The polyolefine fine porosity film by the approach of such this invention is suitable for various 
applications, such as porous membrane for the separator for cells, the diaphragm for electrolytic 
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capacitors, an ultraprecise filtration membrane, ultrafiltration membrane, various filters, and moisture 
permeation waterproofing garments. 

[Translation done.] 
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uy, rotu-y, i-7*f y. k-^iv-\- ^yf-y, 
i-^*Hsy*ifta*LfcttJttt<OJWUI^*. 2g« 



10/12/06, EAST Version: 2.1.0.14 



(4) 

5 

COO 24] fca. ±J*LfcJ:3iSrtfy*l/7.f yt 

[0025] act. ±aL,fci^*#u*i'7^>'Sffl 

v*fc*»5fc>#y *V7 < y«#?|JR*>MKHSfc-3it 
■CR«H-r*. 

[00 2 6]*»«K*J^r. WRiS^y*^* 10 

C0027] ♦^(ctinTsKU a yommt 
li. XVitvy i vnwma&L (»140 —250 "O 1ST 
MMStfTSiiifcJ: 1 ). stfy*^* y£ 

oftmUtlXli. ytyf#y, *7Vri]>. Ft 

X. *4VM;»jS#£ft6te»OT4i^£*ira«* 20 

[0028] *muz}5^xmmbi,i. sjfy* 

7 * y *)%^»»«)BW*>"C* fcv **FC* * . £ *> 

-K j/y-tyyhyr-fef—K XVx*\s-y?Vx 

-;k htizmmifbtiztf, zti(>cDmmt± 30 

«LfcA*«i:ate'*4£fcfcJ:»K 250 'COTO?Sg 

* y*>asu 5$omasL ss«it<oa^^ECiet 

T. 140 -250 XJ«aKBHrt-6Ky*I^7 4 y£S» 

[0029] J^Ufc J: 3fcft*»fcKS«fc<oMit 

te. 50 : 50-99 : 1 X'h 0 , ft£70 : 30-95 : 5 T*4 
«?4U\ *j&Ktf5Qffft%*jB*.4fcs 250 'CW 

TT'il«&fc^-£&ft$tf4^A«i:ft>). 40 
Sft%*ilT"fi. wmMzilimo&tt^Tim 

[0030] fflfc&RKi. _BSU: J: -5 fcstry *P7 4 

>t>m&mm*x'%£ziz®M-r&m.T'msf t%tft>n 
3. *<«ftK»4ffi»f&sK'j*L'7 4y. 
aaKowjawflw^ici5fci4o -250 -ccoeH-cjia: 
Rfctfitfjrv*. #y*U7*yi§»oiM«i, 

^iligJi^- 1 X V * < flWd HRfc 10-5024 

% . » * l < iiio-4o«fi%r$> 4 . «s*noa*%* so 
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4. JifflaijBlc*fcoTtt!KU3i-U7-fytf5Kfl: 
SI»jh^6fc»KI«l^jaiI*j8airti««*»4 U\ 
[0031 ] aac£*>jKy *U7 y^fflSSHte^ 

zfrbwiitiixfm-rz. r-r*i4, m%%m<?>n 
o-fy7W-^ayr-fx*fcfflv^ftitj6«T#4. >- 

JH&wpj^cffitTi4o -250 r<ossfflrt-caa»£f 

4. «K^^^4»^Kffi^J^#«Jlrt-4i:l:tfc 
i&USKtt. &&20-30cm/#;j^2-3m/#T-& 

4. 

[0032] Z<7)£ o IZlXfJ LifiSftfc* 
JWi. NW^4£fcfcJ:9y/MHMcjR»S*i4. fcffl 

aSrPS1-4dttcJ:0. tt4>ti4tt^?LBt^?L&»X 
ftS*4 i t 4 j6». ^aajK* 5 50*C/^*JSt' 

**fc!£»*3tf4m ^T'^t^p-;Wc« 
j»S*4*ffi**fflV»4ri:36»r&4. *fe^^4»fe 
if LajSfifcJBiKtt. ttrnifo&MittWWz. l-io 
»^L<{il-5co?IKJtT'?l#SX->Tt,R^. giBUfc 
sWOJEUit:* 4 * -y M y a 1 * & < £ 0 . 4 fcS^W 

[00333 jxtci^y/Hjenncttursttttfd . je 

#14. y/MKfcWWfcJSRU il^Ory^-ffi, d- 

T-t>2MS#-Ct>J:V^ 2WI#!6»ff4LV^ 4fc2 

t>iv^ ^p]B$2tt®#AW4Lv\ 
[0034] ®#SJg{4. X0*l»7 ^ ycoa^+icc 

•C*4. M^.i4*, ffl«HF*ifyxf-i/y*ffjjfyx^ 
Uyffl^<7)^(490-140 *CT\ J:0»4 L<J4, 10 
0 -130 'COKHT*4. ®f*ia«*^+10'CSr*3i. 
4i^ff4, ^H^mc«k0ii#t e tl»^^i2W 

t*=stv^. mmmm&ftmmffixte. m 



10/12/06, EAST Version: 2.1.0.14 



(5) 

7 

mmV)Zf+ftx\ mmz&»ximi&<* ism 

[0 0 3 5] 4fc* Sa*fi*{4JHR«)WS(cJ:oT»Sr 
& *>\ 1 tfcfcFftT'^ < t & 2 fgJilh. Sf * L < it 3 - 
30». Hfl»T10»JaJ:. *f*L<(±15~400 «T* 

*««#7u»«#^*i*v\ wswoo mm 
tit. mwmm. mmmt'<D&x'®mtf£.iz>. 
C0036] mutzmimwmii. frntmims 
?ifm&N&t&.ffimmki,xii. ^y?y. ^ io 
^y. ^r?y&t'«bk*, mt^^y. B£ 

immtcznmmbm, =?vitm>yts:z<?)? 

zn^mma^v^uy < ymm^m^miztB 
mt. mmmtm-tiifm. m\*i"?v--$h 

[0037] ±ao i a wfiM&tobwxs 20 
1 £ra*tttc&& 4 x"n 0 . *<oaas»«ffl* 

hm<r>-m.X"no Z ttfX'Z S. £jlLfc£ffli]&mti 

S4U\ 

[0038] ttfcfiteKU *l/7 * ymznma. ISA 

ft. 7 hSrpKrtfcfflJlt* - 1 £ . 30 

[ 0 0 3 9 ] JiUbcOJ: -5 KLTKtLfcsK'J ^7 -< y 
»#?URi. ffi3fL**Q5-95%T. ¥«3«iI?Lg/W).05 
~0.2 jurat, *^{fi«a* { 200 kg/cm* tLh. #4 
L<{i500 ~5,000g/cm2 T»*. 34>C?Lffi$tf& (ft 

«*>j*Stt. fflafcjBtTjoasiLSia^ hrco. 40 

1 ~50ju mT* 0 . #4 L< it mX'h% . . 

[0040] 

sitci"), ffifl*s-*fcf& *sftfl:s-e-c. y/wt 
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[004 1] Z<nt o &$m#»f>ix£g*covvc 
it. #1*LiW&a»-CI*$rVv&«, 
#W1U Sfflflag^d^jSk^oTfc 1 ). *<97* 

«?S«k ms&ffltk -tlZktzX*). h« 
0. «*<k 0****ffiT*?«3M»*^-5fc«« (Si 

ft ixmntfBtfte tih (?>x\ mm*** $ l . 

TLS^^v^-T-fc *i fell* . 

[004 23 

[Hfis^j] ot(c**bh««wi«*«i-. =5rfcs mm 
izmmmrnii&e>m t )X'$)Z>. 

(1) ^flUW^H 5 *^* = («) »«0GP 
C Hfi^fflV\ ^5AtmV- (*) KGMH-6 . jffliiZ 
O-y^n/Ky-tfyJffflL, *C. 85*1.0 ml 

(GPOffitioawe. 

(2) 7 : BnBfrTgim'fmRtttcJ: Oil 
€. 

(3) : JIS P8117 C«. 

(4) T^?L@: TK^^a-yPSfflV^T. 380 mmHg<7)£ 
ETT'0.05Jt*%CO7-^7y (BSSlflX (tt) W 

mmzmmz-t. pm^iz^tih-Dvyy^m.^ 
KfcfciTvi^vofl^tttwu -eoffl*^. Tie 

Flory C7)^(2) , (3) fciO, aatJUUUfc. 

7VP7>^Pijt:$= < l- (r$*«97VU7>igi* /d 
«+or;i'9>1IIK) ) xioo • • • (l) 

mmmizhhmm^immm^^x'. %<m 

Cd/2 3 2 = <r 2 > • • • (2) 

«iwiMc*4i:*£fc*i*. m^mmiztufmitk 

^iHK^ffi*< 0 fcWt I) Flory WmiZ Xht. mfHF 

C 77 3 M=2.1 xio 21 <r 2 > 3/2 • • • (3) 
tftiftttarC. 3S(2) at^(3) fciO, irai&S 

mtfMttTmm miut&zttfx'zz>. zco 

(5) ?LS»* : ±E(4) t m tUmizX 0 ; |fljk««<90 
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x&kimti. znmxfi&nmm^x. 

(6) SJWSi^cfisKn^-^-CfflS. 

(7) mm®. : «10^>afll«KKW-tC»LT. ASTM D 
882 fciWKLTflSg. 

[004 3] mwn 

llf^i(Mw) #2.5 xloe ^a^M^'J 
x^-py2a*gPi:. MS&Wttt (Mw) 3.7 xlO 
5<50^Uxf-l/yi3ftlgPfc LtMw/M n = 13 
OJRBfflBfcfBSU ifUSrW^-fV (64cst/40 
«C)76.5 fiMSBfc , IA4 14*8.5 fift£fc*>6&ftSte 

2,6-v-t-yf-;P-p- ?uy-/P ( r BHT j , ttS-fL^ 
I* (ft) £!)0.125£ftaM:. fb^X C^f-Uy-3 
-(3,5-x-t- y^)l~A- tKD^y^7i^/H-7nK 
;t*-H P<?y ( M;l^V-y?;U010j , f-v^'-f 
=¥-§8)0.25 HtWtSIWtHfjWilkLTa^Lfc. Z 

nm&mzmmttm-vfv-rizimLx. 210 
[00443 zcnmrnzmmsmcDWiiimizz. 9 , 210 

[0045] %htitzis- v zzmmwmiz* i- . a 

£115 °C, ^raiS2.5 m/^T'5x5fgt|iI^ZffiM 

#5rffofc. n^titzmwrnrntx^yxmix 
mat * w<9 7 -r yfcttH«fc*u:tt, ««i,tw 

S25jum<0#yxf^>1K£TLW&ltfc. i^jKUxf- 

vyn^mmm.. m&. mm. mm®, to 
■r. 

[0 04 6] SNOT 2 

1 fctj^r . mnmt ix 2nm&n#» x* 

U> (**TO#?*8.2 X105 , MTOfl^a/R 
TO4H L *=28.8, #**7 X105 HJ:«>jS#Offl640 

i5aagp^fflv^jywiiii^LT. ^uxf- 
iai*fr*S5i*K^t. 4fcsKuxf-u>ia^?LiK) 

8KJ¥, JS^JS. 2?L*, BOriftK. ¥%?l«&tf?LS» 
[004 7] nat«3 

Il¥Wi(Mw) #2.5 XlO* 4>H*4H*K'J 
XfUy2tIJPt > fiy^fl (Mw) 3.7 XlO 
5<7),1? >Jx^l/yi3fifigSfc LTMw/M n =13 
OKflSMBHWU £*l*8BH57*V80.75 fifi 
gPt » IA4 US4. 25£ftS5t fr6£ftg&flHX(c8ML 

•c, ^uxf-i^>-ffl^^co^?g5-is$i!L7t. 
yxf-i/^ajssft^jwsioo wtmz. 2,6-^-t- t> 
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1 0 

/H>- ?uy-;P ( r BHT j . tt*ft?aat (ft) 18) 
0.1251£SBfc. rb5^fX C^^l^>-3-(3,5-^-t- 
7*f-/U-4- t Fo4fv/l'7x-/l/)-7 , netf*-JO * 
?y( *A)VtfJ y^XlOlOj , 4f f HH)0.25 

#«i#^-b^U-7'{C5E«U-C, 200 ICWMHBHI 

[0048] CO£ffi£l$^affaitt£ J: 9 . 200 
"COT^ frfcJWBU 5°azttfflLtz&tila-;\,X'3\ 
10 KO«n6 l ^yn'«5'-htja»Ufc. 

[0049] ft£*ufc hft>&%fK0! 1 i: Httfc IX 

mwmw. m&. mm. mm. y-mm. 
vR&mam&iff'}*:. «**»2*fc:jj**. 
[0050] mmi 

«to^a (Mw) #2.5 xio 6 nmmftTM.xv 

X.^Uy2MM^t. flTOi 1 ! (Mw) 3.7 xlO 
5co^ U X^-W y 13fi4gBi IX Mw/M n =13 

20 commmzmi. ztizmmmm^y? < y 

76.5S«^, ^'jx^-ky^'; 3-/1/8.5 

mmtiz. acci^wf uxf-uyfflftifiwisaaoo a* 

2,6-x-t- yf-;i-p- ^l^V-;l/ ( l"BHT j , ft 
ftiVZlM (ft) »0.125S«|5i:, rb7^fX C^f- 
Vy-3-e,5-v-t- yf-;^- hb-n^^;l,7 x -;l/)- 
Tntf^-^-bD^^y ( r^;^y 7 ^^ioiOj . f- 

30 220 -cx%mmwi. %>-%®m%tz. 

[0051 ] ZVffiK&t&ASmnttimtzX 0 , 220 

tot^ A^ffaiL-, 5°ct^aiL^a]n-^t-5i 

[ 0 0 5 2 ] ftMifc S^- h*»^H«fif« 1 fc n«C LT 
jKyxf-uy«|HLIH*fBtUfc. iO#Uxf-uy« 

zimnm. mm. m%a%. ^mm. 

[0 0 5 3] 5SSfifi?55 
40 MTOtffii; (Mw) *>'2.5 xio 6 WjHJS^Fadf'J 
x.1-uyin&&b. (Mw) 3.7 xio 

scorff 'Jxf-pywaigSi: Mw/M n =23 

^M^StSr^t. ^fl2rSE»A'=7^y (64cst/40 
•C) 72a*S5i:. tA^Ufi8m»at*^^l»iS^^ 

£*»LT, Jifuxf-^yajjaiiwjBatiBSLfc. i 

co.-Kyxf-uyfflji8fti«jsatffl^T. SIMM lh SIR 

izLxxux-ruymzuzmmuz. z.<nxvx.+v 
50 aawFLfi^flfoafitff-jfc. ^ms-^2^t^t. 
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[00 54] JWIW6 

WWSf&M. (Mw) *<2.5 X106 Ofi*»^«#y 
^vy2SMMb. afiT^)^* (Mw) 3.7 X10 
6 jXf-l^BMftgPi: UTMw/M n =13 

^'jxf-wyajKHKOjKS^WBUfc. 'Jx 
f-Uy»SSW>»»100 SftflStc. 2,6-^-t- 7>/H> 
- ?VY-)V ( TBHT j s feS/ftrOSI (1*) »0.125 
SSSPt, f-h5^rX C^f-W-V-3-(3,5->-*-t- 

-4- t Hodf^7x^;W-rot:^— 

( HiVtfJ .y^xioiOj . ^K#>f^-S)0.25 ffift 

fttf>*-h71'-7*fc:asWLT* 215 XJTSHHSHttf 

C 0 0 5 5 ] £Ottft*ff&45«tf>ffiiiffi(c J: 0 , 215 

[0056] tt&fifci'- h*4>«iW 1 1 RWfc L--C 
[0057] HJ&W7 

i ictj i vc . rafflfli t lt 2 sa-^o^ y xf- 

l^y (£4^^*7.5 xio 6 , 

W^^4=7K ^» 7X105 £Utf>j£4fc9«£25fi 

», mi®. mm&. ^mmifum^ 

[00 58] HJSI9J8 

MFPiWHF* (Mw) #2.0 xio? ojra^iJKU 
xf-uyifi*»f:, IlfWi(Mw) 3.7 xio 
5 ^yxf-^yi9fi*atS:ii^L-CMw/Mn = 190 
<0«BlSISS:fftSU Zti£WM;*y7<> (64cst/4 
0°C) 72aftSBfc. tA4L«|8fi«afc*»fe«r4il^» 
MlzmMLX. JKUxf-uya«fli<o«FSSiliilLfc. 
fcfc£<3#yxf-u>«J^^Si&100 aftfc 2,&- 

>--t- t**-/h>- ?uy'-^ ( tbht j „ mzit^xm 

(*) H)0.125Sftffii:. fh7^ C*7^>-3-(3, 
5-x-t- yf-;l-4- tKn*>vl/7x-;l/)-7 , ntf:** 
-H ^<^> ( r^^y-y^xiOlOj . Wtfjif- 

[0059] £^)flKK$KS45HOfliiilttC J: 0 , 200 
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1 2 

[0060] KMifci'- h^^nttm 1 1 mmtz ix 

#Ux^u>«|nu»fcHJtUfc. £*>#yx*uyft 

*?i«^a^*m 4fcjKuxf-u>nt 
imiR*>K«t, ssms. mim. gnats, vmm 

VHmmcoMZZfr^t:. tt££ft2Stc*?. 

[0 06 1 ]HSfef?iJ9 

±WifcfrOSiJ-£-20aft%)15 «gSI5^, »\'7 7^ 
10 (64cst/40°C) 76.5M4^t. tA4Ljrt8.5 WMUbfr 

t>%m%®mzmMLx. *'jxfi/y«ws 
£MS!U:. iRKc^^yxf-vya^aogjsioo a 

MSC 2,6-y-t- 7>7H>- ?kV-^ ( r BHT j » 
fcWfcSl* (fle) K)0.125fiftttfc. rh7*X C* 
f-Wy-3-(3,5-> ? -t- 7*^-4-t Hadrv;P7x-^) 
-7*o e**- 10 * * y ( r 4 ,vtj; ? xioio j , 

^ w ^-w o.Tsmmb mmmb ix&s 

X. 200 iCT90»BHIff U, 

20 [0062] znmmzfem'ymtnn jtoMizt o , 200 
mm *»i»ffas l . 5x:tjftaLfcj&aio-^Tgi 

[ 0 0 6 3 ] %L>tlti h A^HfeW 1 b LX 
df'jxf-u>«#?LR*i8SLfc. i^slfjxf-i/va 
^?Lffi£OSii*ff Srm 1 . 4 fed* >J xf - u y a 

[0064] JfcKMl 

^M0iJ3tfcv^ii^«J:-ti:-rt»^7 ^ y$r# 
30 »T85M»*ttfflUfcJaWi, I3I«^LT^yx^^y 

(WWUHSSt. 4fejK'Jxf-p>Ht*fUlO]i 

<o»e*lf WRfe»2«fciitt. 

[0065] imM2 

mM^mt^m (mw> *>'2.5 xio 6 oss^a,-Ky 
x^-ix>-2a*gi5t, aav^f* (mw) 3.7 xio 

scWJX^ywaftg&fc *fi^l,fcMw/Mn=13 
«ffi&ML, ZtiZffiM^y? 4 >3&.25 aft 
40 3b. tA4L»46.75 SM&bfrtt&iB&to&lcMm 

lx. sifyxf-uyffldeftioapffi^iWLfc. at:^ 
jKuxf-i/^ajftBi^jiaioo sjtnc, 2.&-5M- 7* 

f;^P-;^/-;> ( tbwt j , («) $8) 

0.12MMH:, fh7^ OfU^-3-0,5-iH- 

7*-f;P-4- t HDdf^7x-;P)-7"Dh , ^-^-bD ^ 

^> ( r-f^y-y^^lOlOj , f-Xtf-f *HK)0.25 
tmtt<?>*-b?U-7lzimiX. 240 1C-C904MBHI 
50 HK-CS*36»ofc. 



10/12/06, EAST Version: 2.1.0.14 



(8) 



®ffi¥5-l 5 60 58 



[0066] 



[0067] 



1 3 








1 4 






X 1 i 














mim. 


m no. 




(«tt) 


CO 


CO 


mmmi 




90/1 0 


210 


210 


mmm2 




90/1 0 


210 


210 






95/5 


200 


200 


9am4 




90/1 0 


220 


220 












mms 




90/1 0 


210 


210 


mm e 




80/20 


215 


215 


mm? 




90/1 0 


210 


210 


3SKW8 




90/1 0 


200 


200 


mmm9 




90/1 0 


200 


200 






10 0/0 


200 


200 






45/5 5 


240 


* 



m No. 

1 

2 
3 



mmms 



mm 

(jum) 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 



7m& 

C&/100cc) 
72 
90 
125 
70 
70 
95 
70 
65 
65 
680 



(kg/cm 2 ) 
MD TD 



mmmi 
mm\s 
mm\9 

ttttWl 

[0068] m2m*t>tyt> fr%£ o lc*«#03ri£fc 
J:6^Uxf-uyjSl*?LIRJi. W?LS*>0.05M).20// 

Jt«#j i co^y x^i^va^?u»i. T*WLaw).o5- 

[0069] 



700 
750 
800 
680 
720 
690 
520 
440 
470 
850 



600 
700 
750 
600 
680 
650 
470 
420 
450 
800 



£7L¥ 

(%) 
80 
78 
65 
80 
75 
78 
80 
75 
75 
60 



(jum) 
0.08 
0.07 
0.05 
0.10 
0.08 
0.07 
0.08 
0.08 
0.08 
0.03 



1.2 
1.2 
1.3 
1.4 
1.3 
1.2 
1.3 
1.4 
1.4 
1.2 



[0070] icoi3^*«Weo*ffitJ:SjKU3j-U7 
4. 



(5i) int. ci. 5 »sqiE# ffrtsa*-^ FI S«^@Sf 

B29L 7:00 4F 
C08L 23:04 
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